Summary
Introduction
The Oak Ridge National Laboratory (ORNL) 86-Inch Cyclotron is operated by a prime contractor, Union Carbide Corporation, for the Department of Energy (DOE). The cyclotron accelerates protons to an energy of 22 MeV with a maximum internal beam current of 3 mA. It is a fixed-frequency machine operating at a frequency of 13.3 MHz, a dee-to-dee voltage of 450 to 500 kV, and a magnetic field strength of 699 kA/m. These operating conditions give an orbit separation of 5 mm at the target. The beam spreads over an area of 19 to 26 cm2 on a water-cooled plate target. Tube-type, water-cooled, encapsulated targets are assembled for bombardment of metal powders and inorganic compounds at beam currents up to 200 pA. These are used when the development of a flat plate coating is prohibitively difficult or high production rates are not necessary. The primary reaction is taken to be (p,n) for these targets.
Production Rates
Production rates which are achieved on a routine basis are shown in Table 1 . These radioisotopeswith the exception of 11C -are available through the Isotope Sales Office of ORNL. Information about the production rates of many other isotopes is available. The inner aluminum tube containing the target material has an outer diameter of 5 mm. This tube target is centered by indentations within an aluminum jacket that has an outer diameter of 6.3 mm.
Cooling water flows between the tubes at 15 L/min.
The proton beam energy is reduced from 22 MeV to approximately 16 MeV by the two aluminum walls and the layer of water.
The target material is purged with helium prior to a run and an overpressure of helium is maintained during bombardment. The target material liquifies and the 11C reacts with available oxygen in the target to form IICO and 11CO2. After a short cooling time to solidify the target material following the end of bombardment, the ICO and 11CO2 are swept through the connecting tubing into the hot cell by the helium gas. The hot cell operator in coordination with ORAU personnel performs the necessary catalytic conversion of the 11C oxides to H11CN and the trapping of the H11CN. The 11C cyanide is then used to produce the desired 11C-carboxyl-labeled amino acid.
Conclusions
It is seen that the ORNL 86-Inch Cyclotron can produce large quantities of radioisotopes on a daily basis. This production also is seen to be most applicable to those programs requiring a larger beam current than is available from commercial cyclotrons.
